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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a thin-film 
transistor element which does not require etch removal 
of an amorphous silicon film, and maintains a good 
characteristic and in which the amorphous silicon film 
can be made thin by a method, wherein an n-type 
amorphous silicon film is formed in a part in which the 
amorphous silicon film is not overlapped with a source- 
drain electrode is reformed into an insulating film by a 
plasma treatment. 

SOLUTION: A metal, for a gate electrode, which is 
formed on a transparent insulating substrate 10 is 
patterned, and the gate electrode 1 1 is formed. A gate- 
insulating film 12, an amorphous silicon film 13 and an n- 
type amorphous silicon film 14 are formed. Then, a metal 
for a source-drain electrode is formed by a sputtering 
method, it is patterned, and the source-drain electrode 
15 is obtained. The substrate 10 is exposed to an 
atmosphere of a plasma 1 6, and the n-type amorphous 
silicon film 14 in a part in which the source-drain 
electrode 15 does not overlap with the amorphous silicon film 13 is oxidizing and nitrided 
selectively, so as to be reformed into an insulating film 17. Lastly, the insulating film is patterned 
to be in a desired island shape, and a thin-film transistor element is completed. 
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<J 3 ^-mt V-X ■ H U-f >"^t *^«:5r 0 ^ ^ SPrW-tc 

T , friST ^ 7 >• F tt^pB^B w i-- 'J 3 >-« i: y • h 1^ 
mm. y- h^mm. y> \-w^^Bn'^*)^ym. 

v-x ■ mfmi.r-iyvYm%^'».i< 

^^■^h^x^-^- Ymmmvyv'jxsm^^zii\.^ 

X . BUier Ayy H^^^B^B® >"J 3 >'ffil i: y -X • Y-V 
•fbt^-^^B^B«i^'J 3>-|K$:r7X-v'55!iH|tcJ: OKWLTt: 

T , BUET^ y V K^^^Nb^bKv- 'J 3 V^h V-X ■ H 

■ft L/i^^B^B® v- 'J 3 >-IK<?>ai S*r&]0-gP3f;>'x y ^ 

l^fe*$tL, m^-t^ nm^tLti^^uV'^'J^ym^Ty 

y- h*e^M. 7 >' K«^^B^B«v- 'J 3 

<J=iymtV-X - Hl^'f >'mffii:*>'S^D^ogP^Cc 
S:«fl)»X:5';i^- KMSli h y y'Jx^m'FtZiiy,^ 

T , Mter >f 7 y h^^^b^b® i^v^ymtv-x- k ix 

ymmti:m^^K)^:h^j:^^Umz-amiS.^tttz nS 
ft L 7t:^NfB«i^ U 3 ^Mc?)?!!? 5 :^ri^cr)-gEA<x y ^ >-i>'- 
JS^?-ri. nMILL/^^^B^aMi- -J 3>^j^r5 

x-7iisimizx *)i!i'SLt:^f^m^:y ymi:^tsmmizji 



'J^^'l-ij^^^-r^TyX-zm-itmizJ: ^)ffM l f2 l t r 

wi^t thimm 5 MWLi^Mm h.y> >x ^ 

hyyi^.x$'m^. 

^tth m^m 7 sm(^mm v-yy i^x 9 , 
zt^'m^t^hm^mi-A<7)\-^-nxti-imztm<r> 

n^hyy'Jy.-^m^. 

[fi*ii 1 0 3 mtmim-im^fm^ ^ yx^mm 
y i-'^fHSLt/mm^ it yhhv^iimmy 'Jfi nif^^-t 
h ryX-?m-\\:Mi\^Ai,zX OffM ttzzt iW&t i-h 

m-mm 9im(^mmhyy =jx 9 m=?- . 
[fi^ni 1 ] :J'-^< tt. 
( a ) mm^mtmm±.(.zy- h«®.- y- h^^mm. 

W^B«-> 'J 3 ym, nS-fbL/c^^aStv- 'J 3 >'».^)ii?^ 
( b ) luienM-ftLTt^SKi' >J 3 >-M±i; y-X ■ K 

ymMm±m^mm.u-<iy-~yj^Lx -y-x. ■ k 
u-{ymM^mm-hJM. 

^'tc^L: Huisy-x • Y]y-{ymMti^ikm.> \)^y 

m t (OWj: 0 ^2?=2c ^g5:5J-<50Mie n ^-(1: L Ac b^bS > 'J 

( d ) mmik'Ai- 'J 3 ym^mmcoT^ y > K^^cfc^ n° 
^--yy-r^xm. t inm^oz t ^^mt thm 

[tt*l|12] ^-^<fci>, 

( a ) ^Bjje^««±c^r'- h^si, y- hm^m. 

f NSM V- 'J 3 ;^.|^; n m.it LAc^^^«>- 7 3 y^^md: 

( b ) frien^LAL'^^B^BWi^'J 3>^±.(cy-x • k 

U-f >-«®flB#)l$rffMUN'^-->rLTy-X ■ K 

ymm^wm-rs>i.m. 

( c ) mriey-;^ • >'a:^c7)fl;M*ixAjS«jfe 

'pizmi-. Mfsy-x • ymMti^ikm^ o oy 

( d ) mii%mLrzi&mmz:y ■.'m^-kfjmimzmtx 
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(b.) m^aK> 'J:J>M?/nM-fl:L/^^^B^B«> 'J 
{ c ) flET^ 7 >• vm^^Bm- 'J 3 > H^lt"' nSfLL 

SIS. 

^izm I , miev - u- >f >igffii: g^^B® u 3 :^ 

SlCllM-r.i>Ci:2:!t^iai:-ri.lf«3ll 3£0^3t:^iS. 

( a ) mm^m^mmnzy- hmm, y- himm. 

(b) wimnm'itltz0^B'mi^'Jaym±l'Zy-X ■ F 
{ d ) fifex.y^vj^f*tC«l¥-ri. nSfktJt^B^BSi^ 

-t-t^r^x-e^-tc^L . Bui£na-ftL/i#B^B«i^'j 3>- 
K$■iKMHStce5^®■r-&xs. 

( e ) mm^BMiy'J 3 ymz:mmc^T-< y y 
^hy y=Jx^m^<^WkW3&. 

(a) sHji^iiHt««Jitcy-h««g- y-h*e^K- 

( b ) frienmL/-^>Bl.S>- 'J 3>-K±(CV-;?. • F 
\^-{ ynMM^m^m^U<9--y'/l.XV-x ■ F 

u-f yfliffi^-jg^-r-sxs. 

( c ) HuEV-x • FU -f v-OTtS^O^^^^'SE^ 

( d ) m^j^ y^yi^mzm^-r^ nSfbt/tr^N^aSi^ 

'J 3 ym^m^Rv'x.xi.immco'i :t >'X{i 5 s--;?? /us- 
^tfr^xv-t-tc^L , mKnmitLtz^^Bn-^ 3> 

^5-ieMiiitcK«^^ Xg . 



K5*-r-&xs- 

( f ) mm^BV-i- 'J 3 >'M^ ma^j-^T^ y > F^^ttcv ^ 
m,hyy V 9 m=f<omk-^'<k. 

( a ) mimmff&.mm.±.i.zy- hmm. y- hwm.. 
n^mW.^ 'J 3 >-K. n m-it i tzt^^Bn-y 'j 3 ym^m<x 

( b ) mm^sn'^'j ^ym&L<nmitifzn^emy<j 

3 yK^rRffa^OT-f^ >- F^>ctc/<^--> /"-r-sxs, 
( c ) MiSr-f 7 >■ F^fe^^H^aSi^ 'J 3 >-W&l/ nMftiL 
/S^taSi' 'J 3 >-)^±4cy-;?. • F u-^ 

mf&L'^9--yi>'Lxy-.x ■ fu-< y-nM^mm- 
^xs. 

( d ) Miev-X • FU--^ >-^ffii;fi^'5^i?^i' >SP-ii- 

x-/^>-i?'-r-i.xs, . 

( e ) H5iex-/-f-y:?^f^Ci^#-r^ nM-fbL /^i^^B^aWv- 

'rhmmhyyi^:^^ m=F^mmijm. 
im^m 1 8 ] mmum ( e > cot^. ( r > 7 yig^ 

^tf?§^Stci» L-C H?teK« t7t:*&^fK^I^*^I.XM^ 
^t^SIJfe-r -S ^ t Srlt^i: iT^ig*!! 1 7 

c ft*3i 1 9 ] fi^eii 1 xii 3 (cie«c7)fiK f 5 > s^' 
.n & w u - immmmm±izm^ $ iiy-c^B^^«tt«® 

;^i-'«a«i»IKt:i5ttt>n/::3 ^hTt^-iUir-ftLXm 
SgF!7>£/;?,^3g^. 

mmsim^^. 'y'j^ymmx'hh^tiw&itthm 

m%i9i,zsdM'nnWihyy'JX9m=F. 

[if*Ji2 1 ] mmi^'jriymmt-: ■m'rf=Fm-\t 
Lxi^uir^ yit-^mm'Tf^ ^mv^xnm^tLfzz.t^ 
^mt ^hm-^m 2 0 cr>mwi: f y yjp^ 9%"^. 

If] 9C0fSKF7>>''X:^'^^-. 

I -z t ^^mt i-hm^m 2 3 izisMiomm f y y=jx 
9m^. 



(4) 



*#^^ 1 1 - S 3 9 5 



[ »*ia 2 7 ] it^js 1 - 4 SL"^- 1 9 <7x >-ri'L*' 1 Ji 

[000 1] 
CO 0 0 2] 

mmvyyi^-x-? (TFT) Sr#a*H?S<^^^ /f-SI 

[0003] m<£ , ?Sa^H7-' < xr\--{ comm<^x^ ■/ =t 
yym^t Lx-mmf^zmy^hixx^-^hmx-? 
wmY-yy'Jx-^%=?-<nmmm^mii\iz^t. tit*^ 
tc. m.^m.mmkm. 1 o±icy- h^sffl^n^?^^ 

mm.cr)ymi.zj^9--yy^h:it{,zx'oy-y-9. 
m 1 1 ^mm-h . zcr,±i,zy- hfrnrnx-hhrn^ti- 
'J 3 >^ 1 2 , ^^B^B«i- v^ymis, v-x ■ H 

ymi^<^^- S •/ 3 y ^ ;? F ^J^^-r ^7ty>tC n M-fb 

Lrzi^^an> <j ^ ymi 4 ^mixwrnt . nm-itt fc^^ 
^sMi^ u 3 1 4 at/^^B^B^v- u 3 >-ffis 1 3 $• r-f 7 
yvm^\,zj-^9-=.yy-rh. . y-x • 

y «ffiffl#R ^ umcommzj ^i>-=.y y-th 
ztiz^y) ■ F yw^ 1 5 imm-th . ^f* 

(C. ^ ^vU±iO:T^S^ n mit L/c#B^B«i^ 'J 3 ym 1 
4 Sr , -7->''>^^l.ii^-C■■#a^H«>• 'J 3 1 3c7)-a5 

[0 0 04] zcr)j:^^m7.i^A'-vmm^hyy>^x 
^m'^t Lx. *t<&T4 - 5 1 0 6 9^'&mi.zu. r-f 

7 > FttO^^^B® 'J 3 yflK^»5rSv^, gf^ F 

yyiyx^co^yi&ifCtin o^QWitc^i J; ^(C, n 
SfLL/v;^Na^BKi^'.;3>-^Srfgfii<:-ri. (t^j:h-h. 
^^;i.JicOnM^l:L/::#a«> 'J 3 >'lif-|^L^r«,^ ) C 

A»L=5r*^'b, y^^y^? VW^^nhfz 

Mzli, nmitlfz^^M,ni^ '.):nym<r>&tKmtLX i 
0 * QcmiaTi7)fl|*«'£'ST'ib 1. . ^ ^ , ASW^^^ F 
y y -yx A XXh 5 - < ^-v ^v/Uti ) / ( ^-v 

= 1 0c7)B#, 1 08QJ.a±i^:t7ffitn:ar^llt- 
I>7t4'>tc{i. nSftL •.; 3 >'M<0^l5t*»^ 1 

0 « QcmtiTT-i^) o T i> . ^CMW- Sr 1 0 n m WTtC L 



^Mm-thm^. mmzii^ym.ijit lx i o"5-i o 
' ' ns«!£-^-c-S) 0 , zix^mM-t^fzmzt,inm{\:l 

tz^^^Si- 0 3 >'K* 0 . 1 - 1 n mS]gc7)llffC 

i<firii£^j:h^j:^K ZOJ: 4-®3Sv^nM•^tL7'c#B^B«>• 
'; 3 ymX'ii. Sff^-.'f- 5 y 7 ays' 7 F?#tt2:f#^ 

o^Mti^h-^fz. 

[000 5] tfz&-^, fd^BT-' ^ xyuA (D^mf^^^ 

txm^^h i^m^m<ni:>tix ztie^ (om^^ 
mifza^-^xii. 2^3 M mmmcommtim^iznhti. 

*>oj:tSim^*<fi£*<73a-fLv' 'J 3 >m<r> 1 /' 2SJSeDffi 

T'$>.g., L7t*^-vT. zixi^cr,m^^mm±izm^t^ 

y$-tx h . z<r>:t-r<-y ■■/ 7°cea-ri) ^ ■■/ yjy 
^§fi3&»'^^«tc'h$ < ^ 0 , ^cixh—^m<7m^T^^ 

[0006] msmmitmiiR 1 0 jitry- F«figffl^« 

imm.Lmmmmiz'^i^--y^-^:^zh i,zx y- 
. h«fiii 1 ^mm-^. zcr)±izy-h^^i 2X'$y 
hmit'^ 'J 3 vae, ^^bM-^'J 3 >8e 1 3 , y-x • h 

UA ymM<^:^— s. ■■/ 9 3 y9 7 V ^^-i^-t htdi^^Z n 
S^l:L/::^^^BMi- 'J 3 >-K 1 4 ^HiJXffML - nM-fbL 
B^aSi^ 'J 3 1 4 SLiD'-^^B^BSi'- y 3 > )1 1 3 2rF;r 

-X- Y\yAymmm±m^^mL^^'nmm.z)'^9- 
-yy^h z. t ^zx 0 y-x ■ K ymm 1 5 

■f •& . !f C f - A- ^wl.-±<7)7fqi^ n M-fb Vtz4^^a'»'y 'J 3 
14 ^ , ^-v'> ^^^T••^^B^BK> 'J 3 1 3 

) 1 8 ^^®(c}K«-r , w^mzri y99 ^;^ 

LT y-x«®t m^WfllitS- 1 J; 3 tcigafl 

^matsmffi 1 9 ^^im-h r > (c 1 , h v >- 

;t{f, SID '93, Digest. p3S3(1993). Y. Takafuji<?>. 
fcl>i,^{iAM-LCD96. Digest. pl49(1996), Jeong Hyun K 
mht^hW^^ttXV^h 
[0007] 

C ^mm^. L i '3 i: -r S iSil ] ?SB^Br -f X 7V ^ c7)iK 
.«tgfl:^31tciinffr. Sit, jl^h7>'>-x^'M3tx^ 

. mwr)m.x 9 fj- Ymmw. vyy 'yx 9 m'^a . r 
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x^/f- vmmm hy>i^z ^'Mt-x-u. ■?:<^mkj:m 

^ X ■:/ ^ ^ m^-r 0 . C <7)B$ . n mil l-fz 

Lv^fz^. -^-v^>-^:lJA^■<:^ T)l<7)|^f8U>-l' 3>' 
[0 0 08] L*^L^rz>^'^. '<7)J: 3lc;x-/'f->-^''*'^x 

ymt LX<>±3 0 0 nmmmt\'^':>tzm^^mi:iSM-t^ 
[0009] vx±.<r>x 0 (c. ^ fj- hsw^ 

c 0 0 1 0 ] -ttci^-h, ±i£ ( 1 ) <mmzm\,x\i. 

nM-fk \^tzt%fB%=y <J 3 >ISi ^^b^bSv U 3 ymt cox. 

y f- y^J-'iMtRIf A^^Jv^ I, -vf^s^ , A'^.;K*5-C-C7)X •/ ^ 
l;iC'^-ffi*^^L;^< , Ltztf^-iX. x.-,^yym.ifm^^ 
U-9t ( ^^r-b-^ . X y ^yf\m^^ ^-)\'^<r)m^%i^ 

^tt**'ffiT L . .' N-^vH^T-aS^A 7 tm±-th ^ i: J: 

[ 0 0 1 1 ] ±ie ( 2 ) iOilSCRILTti. r9X-7C 
V DBg^IS-^T ^ 5 >- K-fb K 5 'f X y ^>-^X^t-c7) 

tz. ^mmco^^^^^mi-o ::iym^mmipmv^t . m 
[00 12] i:i±<7:>zti}'<^. m.x9/7-vmm^.hy 

^^B^B«i-'.;3>')i^X y^>-7m*t-?.'£'S*«^< - ^ 

^A^'E-Wt^-oX^-^h, 

[00 1 3] ^it. iSMP^fb^»Ja^S^cA6^«l:*<^ 

rait-c-ii , fifl s 7 > i^x 9 cn^'&MX'h h ^ikn '> 'J 



(z.ixh\t—m.mz, rf/x-ec vDST-ffM^^x 

7>\ h 7 >• v'X^c^' < y .^wt^tt (c^#5r-^;t , 
■^fZ. Itlh 7-' A X TV^{Zii\ -^X n^sX. y <7)!WM 

'J 3 y^x'mioixx^^i>^xy vmmm. ) ^fflv.;^ 
Bui£nM-ftL.^-i^B^B«i^'j 3 ymfi^m^^rLfzn^Bni^ 
■rm^L, ^i^tm^mBm^mfS.-th.itizj: 

mhy yi^x^m'=Ft/^nmx'^ . m^gy'^ x a com 

ttii-iX^^h. 
[00 14] 

mm.^mT^-thtzi^cr,^m ^itmmim^-th^^ 
Bflti. 'yts:<h%jmmm*&.mwi.uz. y-vmk. y 
- hwm^ . T^yy K*e^^B^B® V 'J 3 >-si , y- X ■ 

F 1-4 ymM. mJ^wMT-i y vYW^-^bV.'^ 'J 3 >M 

LTJfM$iX7t nM-fl:L?t;f^a^B«v 'J 3 >'^;: SrWT^ 
mxi^ij- HM»^ h 7 >■ >''X^'^?-ic:i5i^T , BulET 

-< 5 >- Ym^^Bn> ') 3 > K h y • F L- i > mfis t 

A-'ft^ 0 '^^^l.z-BMm^ixtz n MiL L7-^^^ 
©i' U 3 yM^-r 7XV5?IS{CJ: Oe5^«L^-^)B^^^• 
< b i,mmim&mL±.\,zj y- 

1^, T-f 7 >'Ktt^^S®i^'j3y8i, y-x - F^>f> 
&y miKr ^ y >- Ftt^^B^aSi^ 'J 3 y-x 

• F L-- ^ ynrnt i^m^j: 0-^3 a5:^^tc'+'^/i bixmfS. 

^ixfznmitl-fzi¥^BMi^ 'J 3 >Hi; ^rWri.jtXrJ'Ty 

-vmmmhyy=yx^m'?-iz^^-^x. mter-Y 7>-f 

^iic^^B^BKi- 'J 3 >att y-x • F L'-f vm^i:*'*^ D 
-^^7=5ri,^^^C-Bjf^^$ii7t: nM-(t;L;t:^^B^BKi' 'J 3 
>-IKS'ryX-7S0S(cJ: *)iSl9Lfz^mi 7 yKar-S- 
trj§?Stc J: ^'m^LXm^^ivz^jihVm.V y >• i'^x ^ 

[00151 

imieommmm} ■4^^m<r>mm h y yi^-x^m^^ 

mM-tifzibcr)^-^-^ > F(i, v-X • F > tSffi 
i: nSfbL/'-^HH^aKv 'J 3>'l^i:*<a^')•^^-5^^'^ 'a5•5^- 
^O^f^^ nSfllL Jt^Na^BSi^ -J 3 >KSry7x'-?«as(- 
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'J o y^^ffi ( .' < •y^^'T iiMM ) iii^W^r y X-? 

if o T . ' < y 7 f - r ^^/L^ffimfa t> 'J^ $ < ^ , ^^b^bM 

□ ^ mm-r h fzif>i,z , ±ietr(S ^m^^mmv-yy 

^^y ft ^'-K U > 7 -r >-(t:^!t5ilffi tH-^ ^ €r 

[0017] ?*:{-*^Bjtr-?v^r if$ffl(ciftBfl-r . 
[0018] -^wn(^mm v y yj-x^m^^M . m 

^K-rJ: 7>'7;^S«^h-<7)3SB«*e^ttS«l 0±C2 

y-hmsii 1 . y-vmm, \ 2, yyv-mi^^n 
Ifi^'j 3>Ki 3, y-x • HU'f yaffil 5, RZXBu 

KT^ y y ^m^in^i^ 'J 3 ymt V-x ■ K K >"« 

L /i^f i- U 3 >K 1 4 t L , Bute n S-ft L- Tt:^^ 
B^B« V 'J 3 1 4 *^H?iET ^ 7 > Ktt^^B^B« V 'J 3 y 

mASizM ixmuy- bmmii <7)Ri(imizm^$ir 
tzmmzrn-^mx 9 a- Ymmm. v y yi^x^mi-x-^ 

0 , mFier-f y y YmW^%i^ 'J 3 >^ 1 3 1 v-x - 
^^-ilALt-kibX nM-fkL7tl^B^B«i^ 'J 3 >-81 1 4 i?:— 

ym,i A<r>^iryx-7mm. mm. mmryx-?. 
s.mryx^hi^Mimktm.mcr>m.^/jx^m^-^fzr 
yx-^izmtxmim, m^tmhhyum\M<tmm<r> 

1 7 d (c J; "3 , ^ ^ ^>/t-±(07Fg^ 

mtmm^j:m^^mmv^ ^ . #^b«v 'J3>(ki s^z 

ib^T nm^tLfz^^^Bm^ U 3 1 4 ( ■t^j:hh , ^ 

^!t%^^»^c^^/i^^B^B«^U3>-li) (i, K-ft. gfb 

Xlaig-ftS^bSiK ^7t:^6 . n S^t L/c^Nb^bW 'J 3 
y^ 1 4 £?)Aa-S#?Wtc5Sf®-ri. C i; *JT'I' •& . * ?t: , 

^iO$g^^ 1 7 ti -ecoTc^^fsKi- o^ymistx. 
■y'hy^w&ti-'^<m^j:hfz>h. muiy ■■'m^'ttsm 
mx-^mz^ v^yiT^^x-. iM#?wtci^feai^i 70 

(1. m oizm-txoi.z. mKDmmvyy'Jx^m^ 

(■ttcti-h. Ty X-7^mi,Z i 0 L ;t;Tei*M 1 7 



mf^.^tixn'o , ^y9 9 h^^-iv^i\\,x'/-xmm 

[00 2 0] mzm7.^^w.Lx , *^b^<7:)— njjsjf^^j. 

tcoi^TlKBJ-r^. i-r\ 02 (a) (c^n-TJ; iS 
BS^tt««l 0±tcffML7^->-'-h««Bffl^g*rWa 

c^mmz.' <9-=- y X I xY-hm^i i%:mm.L. -e 
<7)ik. Xy X-7CV D-m^^m^^x y- y-^&mm. 1 2 , 

4^Bn=y y 3 1 3 , n S^t L tz4^ik%>- 'J 3 >-K 1 

4^liIJ^ff5^i--i-. ISv>-C, 1112 (b) 

FJfacOff^4^(c.'N-:5'-->-;7LTy--X • KU-^ yW&l 
5 5-»-?.. Hlc, 112 (c) Opfjr^t::, ^KnmWL^ 
KmS.t''',- • ^ yj- >-X(i y i^'^ A 2: ^tf r y X 

•7 1 e^H^^Jic^-r. >ioB*, y-x • Hi'-f>l;fl6 

1 5- i: ^^^B« V 'J 3 >- M l 3 4 ifmtp ^27=5: 

U 3 > K 1 S^OnS^tLTi^H^BKi- 'J 3 > 

Mi4(±, mm'^izmit: mtximitmit^tix nm. 

TM^^'ktsmti' 'joy, m^t'y U 3 yXtig^-ftS-ft 
X y 3 1 7 . L 7t::<)^"'.>-C . 

com^m. 1 7 (i n S-ft L f^#B^B«i^ 'J 3 >^ 1 4 t |B) 

s«<7))K»2:^rLTi^i.. ret-, y-x- vu-^ym 

mi5t ^^^3^'> 'J 3 1 3 >: i}<m.^ K> '^i:>K(:^^S^^ 
^OIN^hM V y 3 ym 1 3 n M^C L/^^^b^b«> 'J 3 > 
IK 1 4 2:^TS&li^K 1 7 tcKHr S?t:*b{c(i. nS-ftL 
Tt^^B^B^i-- y 3 ygg 1 4 cO^JlJi 1 5 n mWT^Si: T 

i>c7)7:,i:MS Lv^, tfz. Icoji'jizmm-itlXznmitl 

fzi^^m^ y 3 ym 1 4 -c-mif 5 •/ ? 3 > h 

n'&.i:mhtzibizu. Y-y:i°yXmmi:+-^M< L^if 

n.ti'^'o^vv Lfzt^-ox, nmiti'fz0^m^>'joy 

mmfii^<7)ryX-^cvD^f^b LXiyyyi^(r>l 0 
%a±<r>-irim(r>7 tx7^ y;ffx^m^-th zbii'^mi 

L\ \ mmco n m-im^m^ y 3 y{i)«Mi«fT'<i . 7 * 

xy ^ y /jX.i^Mli -> y y/fxifim.co 5 % WT^(S >; 'I ^ 
$1-^. mkiz. 02 ( e ) {c^-rJ:d(c, BfrSior-f 
y Ymmzj^9-=.yX-th z t i,zX y)mm hyy >'x 

c 0 0 2 1 ] }iiicr>mmmx'i,i. mkcoumx-T^ 7 
yYmmz.'^9-~yXLx\'^fztiK n¥Bm>-')oym 

1 3 k nm.itl tzt^^B'^'^ y 3 1 4 ?r^fe(cr y y 

\immz.'<9-=.yxLxfj^conmtL fz^¥M,n> y 3 

ym 1 4 c7Dm^)K^s<7)ac«^ff 3 Zti^X'^h. o t 
0, *^Bfli0^2^7)SISS}g.^T-«. t-f. 113 (a) 

^K-r J: (c , ]gB^*e^tt»is 1 0 hizmfSsii fzY- hm 
m.m±m,i:pf\mmi\ki.z.><9--yXL x y- hn& i 

h *e»IK ] 2 , ^^B^B« V y 3 >-|g 1 3 . n M ft L tz4^^B 

K^- y 3 .1 4 ^)lll?js:ff^fig-r'5. . >T . H 3 ( b ) 
ic^n-r J: 0 I'Z , ^I^b^bM V- y 3 y)K 1 3 1 n:^fl:Lr^#B^B 
Mi- y 3 > M 1 4 ^mmcr)T^ y y YJB^IZ '<9-~ y 
if^h. d0.z. 113 (c) i,z^.tXo(:Z. y-x- KL-- 
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pCCffM^n-i.i ^LTSfiC, 133 ( d ) (C^-TJ: 3 

y%m 1 5 h^^B^Sv 'J r» >'K 1 3 >:*^m- > 
U 3 1 3 ±C0 n S-ft L fz^^^un 'J 

a >m 1 At^miRmi'm^t. m^txiim\:M^t^irx . 

[00 22] i^. nM^liEfSjt'LTti. -J >- ( P ) , h 

« ( A s ) , TVf-t y ( S b ) ts:)£ff'mfhiXhf)'^, 

[00231 Hfra^cOJ: r^xvjastcj: oaxML 

10 0 2 4] ia4<iK«L7t^ffl|tO|^*IS^-&tf^ 
|B|0tCfcV >T, ( a ) ( c ) {3:132 ( a ) — 

( c > tmmz'h D , wtmmv^-th. y-x • fw-< 
ymm 1 5 1 i^b^bKv- 3 >ag 1 3 1 o-^i^^rv^ 

gp-«-co#B^B«i^ 'J 3 >-K 1 3 ±co n M-fl: L7^.:^^a® 'J 

H y ■■/ m^WiMzmM. . hh^ '{ < y 7 T - h' 7 -y 1?^ 

mz^ ^wRmzm^-th ; t #-c-^ ?. ( [214 

( d ) ) . 1 6 cr>Tcr)4}F¥BM'> 3 >-M 1 3 it^< 

•y 7 r - H 7 y B!jS?B[T'X •y^>-i/$/t-|,^i:{i5rV^<, 
Sf^Cc - #B^B«i- U 3 y)i 1 3 ^Riracor ^ 5 >>'ie« 
l,z^-<i^-=.yy-tiZbl,zX 0 , 114 ( e ) {C7K-r<t 0 

[00 25] ll5{iac®LJt^iRc7)^*XgSr-irtf» 

gl2-C$)l.. IS^mcfct^'.T, (a) -(d) {103 

( a ) ~ ( d ) tmiskx-m. mmt^'s^irh. v-^ 

• YV^ ymM 1 5 t ninm^y U 3 l 3 1 A«=5r 0 
^h^x ^ ^SI5^^<7)^Nb^b« >-'Jziym 1 3 ±cO n Mfb L- tz^^ 
B^B«>- 3 1 4 2:«lKL/:j*6jt)« 1 ^^S^^-^' 
•y 7 r - K 7 y i?^?R4'{C?f « , h ^^\tf < y 7 T - K 

7 •yK?§Sit^S«(c;?,rL- -^§^ t (cj; *5^iRW(c^ 
i:thZti)<X'^ . 05 ( e ) (c^-T J: :5 ^*^B^co» 

[0026] H5a:<^J: 5 {C. V-X ■ H 1 5 



S^ 'J 3>K1 3±i7.inaftL:^c^^B^®v 'J r?>-Kl 4 

nSfl:L^^^^a^a®> V 3>-^l 4.^7'7XV.5!ISICJ:»; 

nSftt/c^B^BHi- U 3 1 40«lf ^ 5 0- 
1 0 0 n mg.S(c)f M-fbX-l' . X ^O B^Utc^- S^ y^pzi 

yi^^hnmmhti^^^. y.T. y—x- Hu-oi: 

® 1 5 t^^^B«>- 'J 3 >-« 1 3 >: ^^S^-O^i^^^ 'gf!-^ 
<7)^f fB«> 3 1 3 ±0 n M re L /c^f B^^i- U 3 >- 
ffil 4<7)gg^*[6]{C-gpx yf->-:^^K5*-r.?.XS2r^t' 

[00 2 7] ■^^m<^m5c^mmmmiz-:>v^x , me 
(a) - .^m^^ximizm^M-th. 
[ 0 0 2 s ] lae ( a ) tc^-r J: 0 iz: mmmit\imm 
1 o±i>zm^Lfzy'- hmmm-^^^?fimmmi,z>-^^ 
--y^^Lxy-bm^i ii:mftLi , ^com. ryx 
-^cvD^^m^xf-vtimskx 2, ^N^B®i'';3> 
^13, n ffi ft; L fz^t^Bm. v'ynywA A^ mdm^-f 
h. m^-'X. He ( b ) (c^f J; dtc, y-x • 
ymmm^m^xj^-y i!!"^izj: Dwmi , pm^v- 

X - ymmi 5<7ym^iz/-<^--yy^^, 
ft, 136 ( c ) tc^f- J: ^ {c, x.;/=f-yy^hh 
vm^j^y h:s^ v^yfm^z^^ ^ y-x - YU^ym 
m 1 5 i: H^B® 'J 3 >-ffill 3 i: ipM^ 0 -^i5=Srv 
c0^g^'nSfl:L7t^N^B®i^ 'J 3>'K 1 4 ^^aSfC^b 
^cOgg?::^!*)^— Sc7);^x.y^>j?'m*-ri.. 55^06 

( d ) iZTfk-rji -J ^(nmm.^mmmf/xi.im.m'r 

iyX-7 1 6l?Hm4'{c%-t<, <IC0B#, y-.x ■ YV -iy 
mMl5t IN^B« >• 'J 3 ym:l3t -hmtp O •^ip'5r<' 'gp 
^<^m^ I Xv^hn M-fk L ^^^^B^B» V- 'J 3 >Jg 1 4 (1 , 

1 4^«s5rffi!^i:ii,, a-fi:ii*>^i.^{±e?-ftaftii{ce5j«-r 

SfcS^tc. nS'fkL7t#B^BMi' y 3>IK1 4 

cO^JIfc LTta 1 5 nmWT^^*>*f^ Lv >, fif^tc, 
06 ( e ) tC^n-TJ; d tC. C<7)*6^^ 1 7&lA'^NB^BMi^ . 

y3>Mi 3*BfacoT-f 7>'Fff^4^^{c^^•^-->';?'■r 

l> j: i: ic J: 0 b 7 >' i^X ^ m'^t^^'t 

[0029] :^wmm.bcr>%mmm^z-ov^x . mi 
( a ) - ( f ) ^m^^xm&f:zm.^n-th. 

[ 0 0 3 0 ] 07 ( a ) - ( d.) (±, 06 ( a ) - 

(d) tmtx'h^. mh^'-^v^irh. m.v^x, mi 

( e ) {z^.-fx 0 (c, cco««s- 7 /m^-^ismm\.zm 
tztizx<o ^mm. 1 7 $r X > ^miT. ^ , gft 

d . 0 7 ( f ) (C^n-t J: 0 tz , ^Na^BMi' 'J 3 >'TO l 3 
ma^jT -f yy Ymmz.'<^-=.y.y i-:^ Ztl,zX 0* 

[003 1 ] :^9t^n<r>m8cr>mmmmzr>\,^x , as 



(8) 
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( a ) - ( e ) ^ffli >tl¥$ffltCi5JBfl^l.. 

[ 0 0 3 2 ]• ^ 1*, 08 ( a ) (C^-r J: '3 tc . M^n^m 

V 'J r7 >-W 1 3 . nM^tL T^c^a^aKi' 'J 3 > M 1 4 arUlI 
mMth, m^'X, US ( b ) (c^^-TJ: 3(c, ^N^b« 

y zi>mi3t nmiti fMBm- 'J 3 1 4 ^tf;? 
^(7)T^ y yt^m^lz''<-}'—-y^-r^^ mz, us 
( c ) iz^tx 0 tc, y-x ■ Ku-^ >'«;lifflA]Rrx 
N' ••/ 9 I . mmcommz^ ^^--y^ixv 

-X - HU-f >-^®l 5Srt#.i>. i^, y-x • ¥V4y 
7'$ TX^c nWitLfzi^lam^ 'J 3 >-)K 1 4c?) 

{z5r.tx o{z^mm^i:jmoX'ji,zm^^ixh. 

f*. 08 (d) (c^-fi^tc, F 7^ X y f- ^ 
W>{±r>X y h-X /^^;?-^^-^ 0, V-X • Fb-O-m 
S 1 5 fclfs^Bfii^ y 3 >-IK 1 3 i3!)*fi=5: 0-^i^^STt^gP-W- 
c7)^S^nS^bL 7t:#-a^H«^- y 3 >^ 1 4 $:^a®tCt) 

( e ) tc^-TJ: 3 tc, Cc7)a«5-B!*^lt//X{i^^r 

7X'7i e^HM^^nw-r, rcT)^, y-x ■ fu -^v- 

1 5 t ^^^B« y 3 1 3 t *ifi=5r 0 -&i:>^ >gP 
^ixh, ^tz. m^tX\r'>^nmitLfzi^^Bni''J^y 

mi4:^i^^m-im. mimh^^^iimtm-itrnziscm 
^hfc»>iz. m^^ith na-fi:L7tf^a«>- y 3 i 

xmz X 0 *^Bfl<35^8s F 7 > >>x ^j- m^ti^^-t I. . 

[0033] *^B««0^8<0llSlff^«-C'{i, I19tC^-r 

fm^^y-ym^-^timmizm-tztizxKi'^mmi i 

^X v^> m*-r^^i:tcJ: 0. ^^h^OjS^ F ^ >' 
[0 0 34] ^v-'T, 1n^<r)mm.V'yyVX9%=t^W, 

[00 35] imm<ryW,<^<^mmW.z-:)\^X , II 1 

0,011 ^m:'X'^m.zmfith. ^f\.^ix. 112 

( a ) - ( d ) .X<il23 ( a ) ~ ( d ) (T^xm^^xm 

?ii2r ieHe^^r l , ^?fi^^^T 0 ^ (c j: 0 mm^mm 1 

•5. ^ t (C J; 9 , H I 0 RX/m 1 1 {C7F-r*l%Bfl«0*f IK F 

[00 36] >^^B^cr)m 1 0 com^mmizr>\> ^x. m^ 
2. HI 3?:my^xmmizimti>, ^ti^ix. me 



( a ) ( e ) XJiHS ( a ) ( e ) ^Xg^^TJg 

m^iM\mm^ i . ?*?aii^^T ^ c: t (c j: d ^^li^jtw 1 

hztizx*). 012 tiim 1 3 i>zijk-r^m3M<r>mfi^ f 

[0037] zrLhp^9Ri/m 1 0(r>mmmmizt5^^ 
T, mm^^mA scT^mmt^t L xcr>m^mmmw}&m 

m^b LTti, > ndr-tt> -ft^^*)S^^^'-Ky i-5f-'>- 
3— y^^ffi^f-J: y««±tc±fei-(C^^L, 200 

-3 0 o°cgjs-C'i«yiii-r-& >r t izx f)mm^m 1 8 
t IX V y 3 ymitm^mfSL^irh , 
[0038] Mc, ^^t6^« 1 scmmiMt vxcom 
^mBmm^mmmt lx , t9 y /ussg. 7 -/mm 

Hi, dty^ 5 FffiBi^^*li^S'J^cS?*>L./c^f^g^ffl^^ 
hZti,'SimX'hi>, wi^^><50«^8[$•Xb•>-3— f>f >- 

^'S^C^ J: OS«Ji{ci^-(c^^pL . 2 0 0 -3 0 O'C 

m&x'^Mm K mm ^ $^x m-it $-t%>zt 
izx 'jmtnm^m 1 8 1 l t , r 7 'jn^mm. y ymm 

'-Ky^ s vmmmmmx'^t. 
[0039] jis, zixipcom^mmmii, yyx-^c 
V D mx'WyWL^tih mv^ y > 8g<cit'<T ik+c^*^ 

•^^IS-^ ;t >^ig*^'« < - ^IK F 7 > > X 9 W&'^Mm 

cycom^mmmt$^^Bm>' y 3 ym^tc^mzryx-^^St. 

^ ^ yiiZk r-xmrn^yy 9 ^tttC^^^Sr^tt^ 
[0 04 0] 

m-ti>f. ^wmz ix h<r>m!i^m^)mzWi^^iih t 

<r>X'{i^j:^^. 

[004 1 ] m^m 1 

ll2lc^-rxg)i(Cj: y , *^9flc75-||Mfi«)i: tTi^X 

5' ff- FS»^ F 7 > >-'x ^'^g^ !7)SJi:^r*S:iJiBJ-r 

m.^mm^mwLX'$>^^'yxms. 1 

0 ±{cy- F t I T 7 a = -7 A xy y ft 

i-i 0 1 0 0 nmEic^L . -> x ■/ Vx. y^yVmzX^ 

p/fMc7)y-Ffl;ffii 1 ftm(c'<.5'-r^>-i/-ri.. -eco 

I.S^ti^ y3:/Kl 22r400nm, v-? > St/Tk^tfO 

^■^fi'y-^ ^wMtLx i^'&.mx'h h 0^Bn'> y 3 i 

3*5 0~2 0 0nnu > y > Rt/-riU:fyK—XO . 
5%y txy^ ycr>m.-^7ffxi:WMt IXnmitLtz-^^ 



(9) 
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V 7 >i)fiStc.it LT S 0 fScT) jS»'7jr ;l, a'vA^-x 0 . 

^if%mX < m^^tifz. RitMraiKtiMfLv 'J 3 1 
2 t n^sMi^- 'J :3>mi3 if 3 0 0 "C , n Mft L^cIN^b 

3>'Mi 4*^280'Ct:'*>&, z.ir>i:oizvxm 

2(a) lc^n-rffl^*^'^iS-r^. ^v.T, • 
^ >-«ffiffl^iBt LT 7 o i "^Ara^iSJg 1 5 O'C 
t , X/^:/7i£4cJ: 0 1 0 0 nmBitfliL , -^x y hX y 

--yy-fh. Z(r)Xo{ZLXm2 (b) fClMtm 
seem, 6 0 mT o r r , R F^tj^^O . 

n-TX'cr>-^H y ><^ rxfl:E(i3 0 0-4 0 0 VX'h-y 

fz. z(^)j:o(,zmmTyx-7i 6'pi,zm^zti,z^'o. 

( c ) t-C'c7)XS*«^Tf -f-com, ^iO®!-ft:IKl 7 

■SCttcJ;*), 02 (d) tc^-tJ;3^^)lN7>:/'X 
[ 0 0 4 3 ] i LT fttS$^t7t*l6B^<7)fl^ F 
«i^i;3»ltfO^JI5ry\-7^-:^'-t tTHl 4tc^ 

■r. mm^z^-fX'jiz^ \.^-rix<z)mmt.z^^^x{>nm^ 

cr>Wmi: 2 0 0-50 n m^T'^ll-ft^-l. t , ^ 

^tc:t >• L^cfiiSTii;t ym.^im<^i!&T^i'h^ < . mm 
±mmcr)^j:\'^u^A-x'^'^fz. tti, M^^^^mm 

l±, 0. 6-0. 8cm2V-ise c-'SST'ft*fT-*> 
[0044] CtfOi 3tc. 0 , ^^^-/i.-±c7) 

mx^:^'- vmmm h ^ > >-'x7*^^a^H3eit# i> . 

[0 04 5] IIJfe(5fl2 

[004 6] tr. mmm-i tmrn^zix nmitifz^iF 

(a) ) imz. ^^^Bfiv-'J^V-Ml 3(il 00 n 

m<r.mmiz^mit:. mz, w^B-s-yv^ymi sri/ 



nSLitl fzi^^n'y 'J =7 >'K 1 4 ^mmcoT.^ yy Kf^ 
mzn9--yXLxm3 (b) c^n-r«i^^f#7^-\- w 
y- 7-. • FL'-'f >"ttffiffl#a>: LT7D 5 
15 0*CT\ xn-v 9mzi, 0 10 0 n meStM 
L , -^x hxy^> T'jfetcJ: Dmm<r)V-x - KU-f 
>1ffiff^«(cy<7-->7 LTIl3 ( e ) C^F-riSRStiO 
gf*Cc«li7)««^Bt«7'7X-e4i(ciSL 

/i, z<7)^(Dm^y7X-?m^0kf^tLxii. mmm& 

3 0 s c c m , :^'.-^S.f) 6 0 mT o r r , R F^^tl^S 
0. 2 5yVcm:K 9Stm^!Sit,i 2 j^tLfz, TyX-7% 

^mm.tLx. T'rT^WM'Tyx-7^mm.^m\. m 
w,try x-7^mmm.\>^<r>:f7 v- \^mm±i,zB.m. i . z 

cr>^^TX"t)i yj\-i TXmEB 0 0-4 OOV^mu 

Lfz, zc^iX 0 t,zMmy'yX'?^i,zm-tz t i,zji •:) . v 

-X • F > mfli 6 t t^nrn^ 'J 3 >-K 1 3 0 
nS(L L7t^^8^B©i- 'J 3 yK 1 4{±^^ 

1i<7)iSfb«7tc3i«$^i, 03 (d) i,z^.tmmvyy 
i^'xsm'f-ti'^^Lfz. zcr>j: 0 izLXnhtdm^h 

y yi^x^m^i^mmm 1 1 mm^z^-^^mmx-B^n^j: 

^y ■ :^ynm^-r^t(oxh'ofz. 
[0047] i;j±<7)mtmi. 2T'{i, yyx-rmmt 
LTK^r y. x-?'px'commmi,z'o\,^xmm Lfc*^ 
wnx'ii . mmy'yx-?^m^m^ 'T i i5i«{c.^»=or^ 
> ■ ^y^'&L^^^hW^hyy'Jxi^m^^nhzt 
if^^x-hh. mmryx-?m^^n-tLxii, mt 

, MMMS. 5 0 s c c m , ^'XKti 6 0 m T o 1- I- , 
RF^,tlffiJKO. 3Wcin-2, ^)VyjMTXm&20 
0-3 0 0 VT-tf^dtA^T-^, J:c7)^frT\ V-X 

5)-i7)^^B«B«> 'J 3 > M±<75 nM-fb Lfzi^ikni^ M 3 

9miifi%^ixfz. mzm^tmm<7>m:-^^xx'y'yx 

[0048] IIM(?1J3 

04tc^-rxgjiiitcj; 0, ix\ m 

mm 1 T«jt$iXJtjSX^^- FSS^ h 7 >'>--X 7« 
^A>^>e5tM L^-lfe»^ 1 7 ^1^* Ltzm^<r>nWk hyy 

yx^'m'f-<n>wm-n&^mm-th. 

[0049] t-r. mmwjm.mwLX'hi>ffyxmiiBLi 

0 F mmm^mt lt7d5'>a^x.'< v^s 

tCiO 1 OOnm^B^L, -^x-y hX yf->-7'j£(Cj: 0 

0fa<?^i^-Mffii 1 mmz/i-s^-^yyth. ^cr> 

a, r^TTvC VD^^rfflt^T, >-7>-. T>^^:-T, 
SSSy>l<:^iO?I-^;&'XSrJ^#^li: LT i^- F^Mfe)lTi5 
h^ti^ 3 >H1 2 4 0 0 n m . >- 7 >-S.t>'**i?) 
?I-^;<?x*;i*4i: LXi^^mx-h^^^any 'J 3 >M 1 
3 zr 1 0 0 n m . i- y y^lfTU dfy^—X 0 . 5 7 
=rX7 >cog-&/7X$rlSt4i: LT nS-fl:L7i#faK> 
3 yH ] 4 *: 7 n rnJ^f^ L^C. MSStiSft^ '.J 3 

>^ 1 2 1 nium- 'J 3 yni 3 *o 0 or . n m\L i 



(10) 
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■ h' U ymWim-M!^b L r 7 o = a Sr^?S« 1 5 
O'Cf, X'"«y:^j£tc;J: 1 0 0 nmfiiiaiL. '^x-yh 

yc:?--^;/^-^, Zcr>J:':>lzlxm4 (b) ^"C-IS 

ii ti- , ■i.ix(:><Dxmi:i&fzmmz:mmy'y x-7dpi.zm 
z<D^ffmmryx-^mfS.mf¥tLxi,i, mmma. 

30 s c cm, /f,XJE^j6 0mTo r r , RF^^J?&S 

0. 2 5Wcm-2, 5y];aB$P^(i2^-T'$)l.. TyX-?^ 

m±r yx-7^mmmp^<r>tj y - K^fiEiciss l . z. 

<7)^frT-C-feyU 7,' <>f rx«ff 300 — 400V$repSD 
Lfz. zcr)i.o^zmMryX-7^{,zm-tzti<zX^ . y 

mii(r>m^mi nziXMLfz. zcr>j:oi,zLxm4 

mitmi 7<7)^^MiKmzJi y^y^l^^^Zb 
lzXDm4 (d) crM^mC:>i^rz, ftf^lC^o^B^i- 'J 

0frM(^r-f 5 > KJgttCVN-^-:::.:^^^-r t J: D , 
114 ( e ) tC^-r J; ^ H 5 vi^'X^S^A^^^-t 

!,« ZcoJ:dizLX%htitzmmhy>>'y^:^m^i.m 

mmi tmmz+-i^mm^x'B,i^^^y ■ :t7^$-* 

i-hi,(r)X'h^fz. 

[0 0 5 0] mtm4 

m5iz7jk-tTmmizx o , ^^i^m^T^-mmmt lx . ^ 

mm 2 x-mm^titzmy^ ^fj-Y mm vyvjx 9m 

ux9%^(rmm.-n'^^WLmth « 

[00 5 1] ±-f , m^mm.'^w^x^hh^'v xm^\ 

1 OOnm^iKL, ^ s.-/ hx-/f->7'j£tci D 

mii<7)y-Migi \ wm<zn9--yy^h. ^<r> 

-SS-fLv-'J^y^l 2$-400nm. v-^ySt/^K^fiO 

32:1 00 nm, i^yyRV^TiVa'y^—y.0. 5%7 
^;?.7 ><7)?I-&;5X$rS^t UT nm.itL-fz^^ikm.i' 
'J 3 1 4 7 n mmtf^:. ^^?SK{ig-ft>- 'J 3 
yUl 2tl^B^HKv ij3y^l 3*^'3 0 0'C, nS^tt 
/c^NfB«i^'j3>^l 4A<2 80"CT'^)^. ;<7)j:3lc 
LTI15 (a) {C:T^-r<8B!t*^^^-ri.. mz. n^u'^'y 
'.) n ym 1 3 mf n Sfb Lfz^^^B'^y 'J 3 1 4 

a^oT-f ¥mmz.'^9-~yy'ixm5 ( b > tc^j^ 
SIC. y-;'. • vu^ ymmm±mti 
T;'DS'^A5:S«ia.«i sort'. x-'N-y^stcio 



1 0 0 n m^ML , x y NX y ^v/fttC J; 0 WStfO 
y -X • K b-^' >'«® f^^fct O 5^ - - y 7' L Tia 5 
(c) (Cint-«)3cc0»1f^tt7^j. ZtiCyoyi.mWzm 

fkWt\^X\i.. iSlg?s'i*30sccm, /f'^'.E^jeOm 
Torr, RF«l7®.S0. 2 5WcrT.-2, S!iaB#^{i 

X-7|&^^a5r \ 7 X-eM^^Sl*!^^?!? y 

300 — 4 OOVSrEpjDLTt. CSOJ: 3 {cig*r7X-7 
ct'lc^f - i: t-i 0 , V-X • F U-f >-«ffi 1 5 h^fa^B 
W> U 3 >• mi 3 <rym.ts: 0 -^i^^ ^gP^J-<7) n S-ft L /i^^ 
B^H«> U 3 1 4 Jiie^^'DiS ft:^ 1 7 (ZKS L „ 
Ccoj;5t:iLT05 (d) t.X:ayi.Wf^'T-th . Wrz 
Z<r>mW.^W&CiC\ : 6i7)l e'N'-y 7 f-F 7 yggi:* 
fciTJ^I-^vS^ir/IL, K-flJil 7c7);z.§rMJRe^(CX y^ 
y:/m^^6Ztl<zJ:'0m5 ( e ) (C^^-TJ: ')^ff)KF 
7 > >-X ^ «^ w^'^St-r ■!> . C CO J: '} L T t# f>tLfc W 
ISt F 7 y i^'x :?3g-?^t IIJfe<?iJ 1 i: |i|«{=+i»-^ft^-C'^ 

[00 52] UA±<?)|ISfi^J3Jtt>'4T-t, , mmXyX-7 

saacft ;t T mmy y x-?mm sr ll^T l t *e»tti7)g>ft; 
mm<r>m'^cr,mwk f 7 i^^-'x ij'*^ ^ t 

[00 53] IIJS«aj5 

M^tL/::^^B^BM>'';3>^K<?)— ^^|^*L7tf*{c, 
-Th nm-ftLrzi}F^'>V^yfSi^:ryX-79mizJ: y) 
L T$e^K 1 7 i: L/;:«^0»m F 7 > i>X9m=F 

[ 0 0 5 4 ] mm^Ms^mwiX'hh^'yxmm i 

0 ±.(,zy- Y-wmm^mt l r □ s a ^ < y 

tCiiO 1 0 0 nmfiJcliL, "^x y FXy^>'j?-SCj: 0 

mm<r)ir- hmmi im^<,zj^9--y7'-th. 

f*- r9X-7C.vD^$rfflv^T. i/^yy , ry^-T, 

|.2-fl:>-U 3>'M1 2ar4 0 0nm, y y m/-'i(.miO 

m.^:ffxi:j^mk Lxis^mx'h^t^Bm>- 3 >-p 1 

3^100nm, >-7 yRt/Tilzfy^-X 0 . 5 % 7 
^ X7 -f ><7)|g^;!yx^)!ll4i: LT nffl-fk.L^^^^B^B«i^ 
'J 3>-)l 1 4 ^ 5 0 n mf^^LJt, ^iaSttSft^ 'J 
3>'mi 2i:^^a«i' !J3ymi 3*<300X:, nMft 
L^tl^B^aKi- 'J 3 1 4 2 8 0°CT-$)l. = ZcnX 0 

izLxme (a) i,z^.i-mm<^&-t^. iXiz, y-x 

O'CT", y..'< v^mzj: 0 1 00 nmlSKL . '^x v F 
X y^>'i?'ffi(cJ: OmMcoy-X ■ Fl' -f >«fib] 5^ 

jBmz.>^9--y^^Lxme (b) cciF-r«B£f3«iis2r 

-etfOf*. ®lil^>yx5:fflv»/cF7-f X y^> yffi 
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htc^ -^%'rt(^> nmt I tzt^ikmi^ 'J 3 > IK 1 4 $r ^^ffi 
l,Zhfz ^m^:H^^Z4 0 nmSSx x ^ > iJ^Bif- ■& . 

u -f 1 5ymx^v<^-^^m~hfz 0 1 0 n mglg 

m^^h, ^cOct ^ t-LT06 ( c ) ^T'lS*ijl'tf<, 
W>zm(> (d) t-^^f J:atc. 

frt LTti, i5l«Xt±S5gw[fi3 0 - 5 0 s c c m . ^ 
^.E^JbOmTo r r, RF^tj^^O. 2 5 — 0. 3 
0 W c m- ^ .«aiIB#ra{± 2 ^T-«> 4 . r 7 X-:?|^^B 

TT-t/U7.'N'-f TX^E2 0 0—4 0 0 VSrEn^DL Tt. 

>m 1 3c7)fi^ 9-^ip5rl-^a5^iO^^B^B«i^'J 3 >-m 1 3 
±C?S^? L T US 1 0 n mS,gO nffi-fk L /^^N^bK > U 

3 1 4 { iie^tt^^'ibMxwa-fi:)^ 1 7 ^tx 

fz.me (c) . ( d ) <?)ra-bXjiggtt2:#i€>h. 
116 ( c ) cOTo-feXSrK^'fx-y^y^^T-lT^:^"**", 
m—f-^ > ■> <m 6(d) i07*o-fe;^, 5rff CI >: 
&i:v^5;iiT:iaj**Uu. ^cOiptcLTIlb (d) ^ 
•C'I^*^jitf. 1^6 ( e ) {C^^J:3 IC, ^<7) 

le^^ 1 7 TkhmW^'S.i^ li 3 1 3 *r FJfMc7)T--f 7 >' 
H m% t2 K i7 -f X y ^ y 2r ffl V ' ^° :7 - - >' X-fl. 
C i: J; 0 :*:^Bflc7)aiK h 7 ^ i>X ^ . 
^(7) J: 9 ^^L■T^#^>i^7t^lK h y v-J7.sm^i^m%m 

S y :? 3 > ^ htttt, «^^?!>a^t!)JK 0 . 7 c v 
's '. L#i-^(imEl. 5 vmK<^llfflWT'A»'5r^ 
tt&Ti^ Li'::., 
CO 0 5 5] IIMPIJ6 

07 {c^ri^Hilc J: 0 . *5&HflfiO-3IJfi^Ji: L T . n 
ffifbL./::^^B^B«^ 'J 3 y^^o-gp^l^* L^^f^lc , «^ 

-th n ffifi: L ^_-^^B^B«i/ «; 3 y^^r 7 x-e^aipjc j; 9 

eJtK L xmSiSS 1 7 i: L/^if^M 1 7 

[00 56] mm'oX'^^X^tzmb ( a ) - ( d > id 
mz\,xmi ( a ) — ( d ) <r)yMi:%mfh. di^Z. 
■-<7)a^arfr«lt 1 : 6C01 6vv-/7r-F7-/@§t'K 
>: £7)?I^?R43ic^f t , ^jtJl 1 7 C0A$- iM}R6^(cx ^ 
> m*-rSCi:tcJ: 0117 ( e ) <m^m%hixtz. 
07 ( f ) tc^-fj: aiC- ^^B^B«i^'J3>-Kl 

3 ^nm.(^)r i y >• Hff^*?{c f ^-f x ■■/ ^> » 

9m'?-*^^-th. ^Tt, 06 ( e ) Tmi^.tirzm'f-(r) 
mtmi 7c^)A*-stf?e*>(=x :/^>'i!^LTi>07 ( f > 



tzmmhyy>x:^m=fhmmmitmm^z. t> it 
y-mmmtt e ma± . ^!iff ^r^r- a y ^ 3 >• i- 1# 

14, m^^^^m^O . 6 c m2 V- 1 s -' . L # 
El. 5V^jSi7)^ffle<JT'^i!ff^^2-^L/c. 
[0 0 5 7] |ISfif5ij7 
SS C^^-rxeWfiC J; 0 , ^^BJcO-^M^Jt L T . n 

^i. nSftL7t^^B^B»v U 3>-^S:r5X-7,?!lII(cJ: •) 
KM LT*ei*« 1 7 i: L ^-mOfilS h 7 >• i'-XrJ'jt^^ 

[00 58] SB«^«ttS«fS>S;*'7XS1Sl 

0 Ji(c F mffiffl^B t L T ^' D 5 A $r ^" y 
CJ; 0 10 0 nmi^tKL, "^^x y FX y^>.7'&l~ J: D 
BifM<7):>-'- F««i 1 im^i,zy<9-~yi?'-r?>. ^<r> 
'ik, TyX-?C\'D'Si^mv^X. > y>\ Ty^--T. 

'mMimy^%<r>w^f3X^WMh \^xy-vmmx:h 

•2.M'fki^y3yKl 2S:4 0 0nm, v5>-S.t>".'K*iO 
S-^^x «: t L -r ?g14iiT'$> h >J 3 1 

3 2: 1 0 0 n rri , > y > RlfT>l 3'> X 0 . 5 % 7 
.^X7 -f ><7)jg-^;:?X&J!If4i: LT nM'^tL7^^•^^B^B«i' 
'>l 3 >')K l 4 5r 5 0 n m Jgfig; L /i , mm^mam'itz- o 

3 >^ 1 2 i: ^^fB«-> 'J 3 > 1^ 1 3 3 0 0 °C , n SfL 
L ?t ^^B^B« V 'J 3 > M 1 4 2 8 0 'CT'$) i. . ^ « J: :) 
(2LT08 (a) C^K-rfSfiKA^^^t-S. 0S 
( b ) iZ^-tX 0 iZ . #b^bM^ <J 3 >^ 1 3 n S ft 
LTt^fB^BWi- 'J 3 >M 1 4 ^F/fM^Or^ 7 > Ki^+AiC F 
y-i x. y^> :Xm^m^-^X^<i9-->i?'^i> . |gtC0S 

( c ) tc^-rj; ^c, y-x • FU-f ymMm^mt L 

T ^ o 5 '>A$-£:^fiJg 1 5 O^CT', X.''^"•y ^J'StC J: 0 

1 0 0 n m IS:^ L , x y. 1- x :y ^ y ^''fttC J; 0 P/fScO 

f*, ^^^^;^';^arfflv>7t; F 7 -f X -y ^yVrnhh^Miy 

■y K i: mmc;)m.-^m^ ^m^^fz^x: ••/ f x -y ^ >• 

iO, y-X • FU'f 5i:a^O-^i:)^t^SI5«- 
cOnM-ft;L;t^NB^B«i-- 'J 3 1 4 2rai$:^rS](C4 O n. 
mSKx.yf->:?m*^|.. Vi-^X, nm^tlfz^^Bm 
i'';3>'Ml 4{il 0 nmUSSM^-t^^ ZCOX'jicL 
xms ( d ) iiX'Xmi)mts. W^zms ( e ) tc^n^J: 
9 (c , J:c7)ft:KrifSX(±a«r i7X-7 l 6 #ffl:^4>(-- 

«-r, zcr,m<r)ryx-7mfS.^f^t txi^. ^xum 

*?jiEfi3 0~5 0 s c cm, /fXS.f)6 OmT o r r, 

RFCtj^gO. 2 5 — 0. 3 0Wcm-', 9CTB#PBl{i 

2^x,h:h. ryX-7^±mmtLX, W¥issrf7 

X-v'^^gi:&ffl>' >, g^Jir^Xv.WI^SP^cT)/? y 

2 0 0—4 00 V $renflD L/::. c (^)X 0 iz^mxtiMm 
7'yx-:?nm%'^tzmwLz:mtiti,zxD , -/-x- f 

u >'^86 1 5b1^FBni^ 'J 3 1 3cofi^ 0-&*.->^r 
i^S5^cr)^^aSv''J 3>'^1 3±C<^#LTK|. 1 0 n 
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itmxim-itm i iizixm^rifz. used). < e ) 

iiVK z<r>xo(,zixm8 (e) tx'xm7)m^. 
m(r>mm k y >- >-'x s %=tif^^-t c <?) i ^ l t 

VW&L.n.m\W^%^0- 7cm^V-'s-i, Ll=0 
[00 591 55«S^8 

a^Wtcx -y d t J: 0 0 9 (c^-r J: 3 

^zLxnhfd-zmmvvyvx'^m'^i. 1 1 15|« 

y^J':? h#1t. "^mimmi^^ . 6 c m-^V-i S-' . 
[00 603 11*6^9-1 2 

c 0 0 6 1 ] ±is5iJSf«j 1.2. ^mfix-'i^hixtzn 
ixmmm^^m^m.b.i,x . i-a^^yit^^t^-y 

^coik2 5 O'CT 1 ^ra, gfgSHM^^T'StiifiaSr ^ 
S-ft^-fr. ^^±^(*:lC^fli*6iMill 1 8 1 L-Ci- 3 V 
K-fk^^iI ^2-3u mSSffM L . ?m<^m^.cO 3 >• ^ 
h-+>-/l--^ffM-r.&. Z(7)j:oi^zLxm&^ixtzm^ 

mm(7)^^itmt& 0 o-? 0 0 n m > t-co^ 

^{i9 5 %T*)-:.3t. !e{C«BB««ttliSmffi 1 9 i: L 
T I T0^4 0 — 8 0 nmmmc^mMZX'i y :7miZi 
OffML. pm<^mmzj'i:?-=~y/^hZt\,zX^ . 

010-13 t,z^-t^w^n(^mm hyy 'jx 9m=f-ii^ 

[0062] ±a>coiKBj-c-ii. iy^^^yit-^mm^'r 
t^hiskmtmk 1 8 1 LTi- '.; 3 :^mm%:mm-hm 

cott^ Sr0 I 5 tc^-r . ?ga^H-r' -f X TV ^^^c®tc*i 
t^T. m!^Vyy'JX9<r>f-V^mi\iy-A.iL(r>^ 

\,z.> \^ Tx^tiX^'-hc^yX'. -f i-x y- h f < 

irxx^v vx\,zn-^ h mmm'^ -:> > mwvh h . 

>'«ffi(c0V, jaS5 0T:T'if!>-l>, immiib{,z. 01 



> >'x9<7^m^(^) y- Y'^^Txxvv ;7.ic jt^i.#tt 
ML2:*-r . X Y vx^^mtm 1 5<5oi*-&i; wm:h 

Zixhom^)i(M^^Xt>t^h^'Az. -7^+7.o)x 
h vxi.zn I X . f€5l5t8ii(cJt^<*^BJcor#lK h 7 yi^' 

X s'mTmmx'ii^ ymmmfimMiti^mi $ ix . ^ftt^?) 

v^xi:jnm.<^w\^%(^fxh. . ■ 
[0063] tmmm^mmmmt lt , --t^'j > f7•f' 
>'•^b^^*)«:ffl>'^•l>•ri:^.T■■?^•s>, (-Si-N-) a:± 

-r * > 7 f^' 'J ^- ^ ^ V U >^^i50^<«?§lfiJ(CSI 
Of*. 2 5 OTJt- 1 B^ra^^^'t'T'ffiSfliJI^tT^ >^fl:$ 

•tt , mm.±mzmM^mmt t x'yv^ ymitmi 2 - 
s/xmumm^-tizttn'^h. <i<r>xoizixm0Si 
Lfzm.^mmm^m\'^fzm^hyyi-'xi$'m'^^i,zii\,^x 
L . 0 1 5 iz^Ltzmiit mm^z^^L fznm^^^ix 

[0064] -ecT^fls. ^Mmm^mm^mmt i xu. 

[006 5] r 'J^l^^Bi<?>*^. robt- > 7' 'J 3- 
h- y 3 - .^^ - EiE^ffi L . ^ ^Of* 2 0 0 

rt- 1 mm:k%'PX'm:mm^ff'^^m^t$-^^ ■- 1 (■- J:- 
0 , mwL±mzm^^i&mmt lxt^ 'jummz: 2-3 
ummmm^-t^^zttfiX'^h. 

[0066] 7 •y^^Hic^^^^&i^ rob-U > X'J 3-/1.- 
^^;t-x— •r/L'T-fe-r— h'^. v'x^^>-;7"U 3— 
^fi,X-'rfUm$:mff\t LTfflV^I,, |Sl«lCXt>-3- 
^'-^fflv >T[l]te>^fli L , -^<7)f* 2 5 Ort' 1 Btra::*:^ 

'px'^m.irn^ ^mt^-^h ztizx^. 

intm'^t IX y ymmm^ 2- 3 ummmmiiL-t?>z 

ht^X'^h. 

[ 0 0 6 7 ] .-K'; ^ 5 h'fflBicoil-^(i. N - .X^;l,— 2 
-faU F^^^r^Si]^ LTffl>r>S, |5|«icxt:> 3- 

^xmm^vrvmit^^hzb izx o , m^±mzm 

hZtt^X'th. 

[00 68] C<7)J:3^r*l^fflliiSrfflV^fc«^t01 5 

%w^mz ii^<^xi>, ^wtw^^i^x'(^'^ykmi 9 5 ^y. 
[0069] i:i±(Dmm.mx'uy'yx-?^^m^i:. l 
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mmyyxrr^m^^mtctfy.. mt\£. sr-ft 

■M^ ( NjO ) #<7)K«^b-^!R!lJ)i.<.Mir>^-T#co 
- eg ^ ^{i .1 il T^-.x C H e m(r)^tj X 2: Jp 

«'^^*:iH«.^T. ryX-7'Pi,zmm^:^y. WMy'J:^ 

[ 0 0 7 0 1 1 ^ , ±ie«?)iiss^JT'{i. y- h«ai/ y 

[0072] 

cO-^i>-i-y>T^-v -^^/t ±0^g^: na-fLLTt^^B^BWi- 
[ 0 0 7 3 ] #(C. n M-fL L ^It^^b^bS 'J 3 >-^$r x -y 

-ttsmmX-mWi^Zm^X'^ . ^<7)%^iZli. y y^'P<7> 

A^miz J; -5 T . v < y 7 ^v/l-^ScT) ^- ij a ycTD:^'' 

[00 74] X, *^Bfl«7)|S^hf7>-/X^IS^arfflw> 
hZti.zl'O^ m^criWmVyy'JXf^'f-i.'Oi.'Si-^ 
=5r=fftt ^Stl# Loo, L.*i t> r a-t xxSScS-ttSo -3 -tt 
!> c t 'Sr < jg^T^ ^xr\^^ cn-^umtb-^X' i 
tz. Zixii, ^M^mW±LXm^-=f-ii^m-hW^^^in 



ttiO$S1±*^'5iff.T- 1' c b tcg@ L ■<: 1. ^ ^ , ^ 

immmi:m\'^fcm^. mmmti^^^-^wcm^izj:*). 

[007 5] JlOidtc, 3^^aB$-BBt.'^J:<:(cJ; 0, 
r -f xrv4 mm.cr)^ axh i\Lif%WC- ^ fz „ 

[ II 2 ] ^Wmmm: hyy v-'X «-?c7)l«it:frS^- 

mtmm?:mm-t^fci^<Dmm\mmx'h o , ( a > ~ 

[03] *^Bfl<7)^ji h 7 >• X m'=Fcr>^m.ifm<r>m 
cr>mmmm uja^-r & fzubiT^m'^mmmx-h o , ( a > 

~ ( d ) (i-f-iO«-»jtXga:^ixm^^-r« 
[04 ] *5H6BB^jf IK h 7 > ~>'^ :7«Ti05^jt:frftiOft!! 

0^mmm^mPM-thyzibc7)mv>&mmmx'$> o , ( a ) 

~ ( e ) {i-ecO^-lgitlSsr^n-fiX^^^. 

[05] *»Bs^o jf w h 7 > v'x mf-^mm.um'^i^ 
. com^M^mmi- h tzubcomfi^mmmx'h o . ( a > 

[06] :^wMcomm h y yi>x 9m^<nmM-)5'M<r>m 
<^%imm^m^9Lthfz^'^nKwmmx:h o , ( a > 

--(e) {±^(7)#^XS^-^^im^^., 

[07] ifwwnmm vyy 'Jx ^ m'Tom'^-n-&<^\'^ 
(Ty'mmm.'^wmth fz^<r,wmmmx'h o , ( a > 

-(f) {i-eiO^-SitXS^^ix-eiX'T^i-o 

[US] vyyvxf 'm=i-<nm&-nm(nm 

<r)%m!m-^WMhi-z^<^'mmmmxh ( a ) 

-(e) \t^<r>^m&JM.^^f\.^i-\Jr<t . 

[09] i^wfumm. Vyy 'Jx^m=F-<^m<7)mmmm 
^imi-hfzibcr>mmmmmx'$, h „ 
[010] :^^mcr)mimnm^ti:mMthfzi!bc^mf^h 
yy'jx^ %=h(ri-mt'mm.^vm-^hfz>^<^Wi^'&m 

0T'S>^. 

[011] is?-W9^<rm'mum\L^%'m-htz^(rmm:V 
yyyxy m=F<r>m<r>mmmm ^ imi- •& fz^(^mmi 
®0fj>i>. 

[012] *^B3io«^n^fb&Kil-r-&7'-*^'7)jSKb 
5 yi^x9m^cr}m<nm^m^m^n-thfzib(^m.^m 

[01 3] ^m^m^mam-it^m^-thfziifi<r)mmh 
yyiyx^m=F<r>^(r>mmm^m.mi-hf2i!b<7)m«&wi 
mmx'hh, 

[014] .*Sfi<?lJ 1 t'Mit L ;^Cfiie S i7 > yX.^m^<r) 
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9%=t<n'r- VMS.- K U ymk^(r>Wm'&.lSLh^ 
■7^ -tx y- h > V u-xc.*f-r ■s^^-fk^r* 

[018] wm.^zi. '•^m&^ixtzmiDmmm.cm 
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